Oligomeric structure of the alpha1b-adrenoceptor: comparisons with rhodopsin.
The structural basis of the quaternary organization of rhodopsin has recently been explored and modeled. Because information obtained from studying rhodopsin has frequently been directly applicable to other G protein-coupled receptors we wished to ascertain if dimeric and/or oligomeric forms of the alpha(1b)-adrenoceptor could be observed and if so whether rhodopsin might provide insights into the quaternary structure of this receptor. Co-immunoprecipitation and both conventional and time-resolved fluorescence resonance energy transfer studies demonstrated quaternary structure of the alpha(1b)-adrenoceptor and, in concert with the reconstitution of fragments of this receptor, provided information on the molecular basis of these interactions. Development of three color fluorescence resonance energy transfer (FRET) allowed the imaging of alpha(1b)-adrenoceptor oligomers in single living cells. Mutation of hydrophobic residues in transmembrane domains I and IV of the receptor resulted in marked reduction in three color FRET suggesting an alteration in oligomeric organization and potential similarities with rhodopsin. The mutated alpha(1b)-adrenoceptor was unable to reach the cell surface, did not become terminally N-glycosylated and was unable to signal.